Tolbutamide hydroxylation by human, rabbit and rat liver microsomes and by purified forms of cytochrome P-450.
Tolbutamide hydroxylation has been investigated in human, rabbit and rat liver microsomes and by six purified forms of hepatic rabbit cytochromes P-450. These studies were carried out to investigate whether an appropriate animal model could be developed for the human cytochrome(s) P-450 metabolizing tolbutamide. Selective induction was used in rats and rabbits to indicate the isozymes primarily responsible for tolbutamide hydroxylation in these species. Microsomal tolbutamide hydroxylase activity was significantly induced only by phenobarbital pretreatment in the rat which induces P-450 forms b (P-450IIB1) and/or e (P-450IIB2). Only pretreatment of rabbits with rifampicin, which induces cytochrome P-450 form 3c (P-450IIIA6), significantly increased the microsomal hydroxylation of tolbutamide. However, the increase in tolbutamide hydroxylase activity in rifampicin-induced microsomes (congruent to 50%) appears low compared to known levels of induction of P-450IIIA6 following rifampicin pretreatment (5-10-fold). These data suggest that P-450IIIA6 is at least partially involved in tolbutamide hydroxylation in rabbit liver but that other form(s) may be relatively more important. Reconstitution experiments with six purified forms of rabbit cytochrome P-450 indicated that the highest activity occurred with P-450IIIA6 (form 3c). As isozymes from different gene families or subfamilies appeared to metabolize tolbutamide in the three species studied, catalytic similarities between the P-450s with respect to inhibition was further investigated in microsomes using sulfaphenazole, alpha-naphthoflavone and mephenytoin. These studies showed that the catalytic characteristics in relation to inhibition differ markedly between species. Hence, it appears that the animal model approach is not likely to be successful in the identification and characterization of the cytochrome P-450 form(s) metabolizing tolbutamide in humans.